Alterations in sleep, sleep spindle, and EEG power in mGluR5 knockout mice.
The type-5 metabotropic glutamate receptor (mGluR5) represents a novel therapeutic target for schizophrenia and other disorders. Schizophrenia is associated with progressive abnormalities in cortical oscillatory processes including reduced spindles (8-15Hz) during sleep and increased delta (0.5-4Hz) and gamma-band activity (30-80Hz) during wakefulness. mGluR5 knockout (KO) mice demonstrate many schizophrenia-like behaviors including abnormal sleep. To examine the effects of mGluR5 on the maintenance of the neocortical circuitry responsible for such neural oscillations, we analyzed sleep/wake electroencephalographic (EEG) activity of mGluR5-KO mice at baseline, after 6hr sleep deprivation, and during a visual method of cortical entrainment (Visual Steady State Response). We hypothesized mGluR5-KO mice would exhibit translationally-relevant abnormalities in sleep and neural oscillations which mimic schizophrenia. Power spectra and spindle-density analyses were performed across 24-hour EEG recordings in mGluR5-KO mice and wild-type (WT) controls. Novel findings in mGluR5-KO mice include deficits in sleep spindle density, wake alpha power, and 40Hz visual task-evoked gamma power and phase locking. Sigma power (10-15Hz), an approximation of spindle activity, was also reduced during NREM sleep transitions. Our observations on abnormal sleep/wake are generally in agreement with previous reports, although we did not replicate changes in REM sleep. The timing of these phenotypes may suggest an impaired circadian process in mGluR5-KO mice. In conclusion, EEG phenotypes in mGluR5-KO mice resemble deficits observed in schizophrenia patients. These findings implicate mGluR5-mediated pathways in several translationally-relevant phenotypes associated with schizophrenia, and suggest that agents targeting this receptor may have harmful consequences on sleep health and daily patterns of EEG power.